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5 FIELD OF THE INVENTION 

The present invention relates generally to panel mountable electronic devices, and 
more particularly to optical transceivers that efficiently utilize space. 



telecommunications and data communications. In this method, optical transceivers 
translate electrical signals into optical signals, and vice versa. 

In many optical commvinications applications one or more optical transceivers are 
mounted in a chassis that may be installed in a relay rack or a cabinet having an industry 

15 standard width. Typically, an optical transceiver must be secured to the chassis with 
sufficient pressure to maintain good electrical contact between the optical transceiver's 
housing and the chassis in order to minimize radiated emissions from the transceiver to 
the ambient environment. In one conventional moimting method, an optical transceiver is 
inserted through an opening in the chassis J&ont panel and then secured to the panel with 

20 screws that pass through untapped holes in the optical transceiver's housing and engage 
threaded holes in the chassis panel. This is a general method applied to many types of 
panel mounted electronic devices. 

One problem with this and similar conventional methods for mounting electronic 
devices in a chassis is that they require extra holes or openings in the chassis panel to 

25 accommodate fasteners. These extra holes take up space on the panel and thus limit how 
closely two or more electronic devices (e.g., optical transceivers) may be mounted in the 
same chassis. This may be particularly significant for optical communications 
applications in which it is desired to maximize the number of devices per chassis. 



30 threaded holes or other fastener components incorporated into a chassis may be easily 
damaged and may be inconvenient to repair. For example, screws may break off in 
threaded holes in the chassis, or the threaded holes may be stripped. In either situation, 
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Optical transmission of data over optical fiber is a common method used for 



Another problem with these conventional panel mounting methods is that 
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repair of the chassis might reqmre removing the entire chassis and all devices installed in 
it from service. Such an interruption in service might be a significant problem in optical 
communications applications, for example. 

Therefore, there is a need for an improved means of panel mounting optical 
5 transceivers and other electronic devices. 

SUMMARY 

A panel moimtable electronic device includes a housing having a flange through 

which passes a hole, a tab having a threaded hole, and a screw. The term "screw" is used 
10 herein to denote threaded fasteners including but not limited to conventional screws or 

bolts. In some embodiments, the electronic device is an optical transceiver and includes 

optical as well as electrical connections. 

The disclosed electronic device may be mounted to a panel by inserting the screw 

through the hole in the flange and into the threaded hole in the tab, inserting a portion of 
15 the housing through an opening in the panel, and rotating the screw to rotate the tab into 

position to clamp a portion of the panel between the tab and the flange. The screw may 

be further rotated to draw the tab toward the flange and thereby adjust the contact 

pressure between the flange and the panel. 

In some embodiments, the housing includes a recess into which the tab may fit. 
20 The screw may be rotated in one direction to rotate the tab into the recess and thus allow 

the housing to be inserted through the opening in the panel, and later rotated in the other 

direction to position the tab for clamping a portion of the panel between the tab and the 

flange. 

Of course, more than one hole may pass through the flange, and the device may 
25 include more than one threaded tab, more than one screw, and more than one recess 
utilized as described above. 

In some embodiments, two or more of the disclosed panel moimtable electronic 
devices may be mounted in a chassis or other enclosure more closely than is typical for 
conventional panel mounted devices. This may be advantageous in optical 
30 commimication applications, for example. In addition, the disclosed method of mounting 
electronic devices to a panel may simplify the design of the chassis or other enclosure in 
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which the devices are moxmted, and reduce the risk of damaging the chassis or other 
enclosure when installing or removing the devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Figure 1 is a block diagram of an optical transceiver in accordance with an 

embodiment. 

Figures 2A-2D are, respectively, front, side, side, and top views of an optical 
transceiver in accordance with an embodiment. 

Figures 3 A and 3B are perspective views of tabs used in panel mounting an 
10 optical transceiver in accordance with embodiments. 

Figure 4 is a perspective view showing the optical transceiver of Figures 2A-2D 
being mounted to a chassis panel in accordance with an embodiment. 

Figure 5 is a flow chart of a method for mounting an electronic device to a panel 
in accordance with an embodiment. 
1 5 Figure 6 is a perspective view of an optical transceiver in accordance with another 

embodiment partially inserted into a chassis. 

Figure 7 is a side view of the optical transceiver of Figure 6 inserted into a 
chassis. 

20 It should be noted that the dimensions in the figures are not necessarily to scale. 

Like reference numbers in the various figures denote like parts in the various 
embodiments. 

DETAILED DESCRIPTION 
25 Disclosed herein are electronic devices that may be mounted to a panel using 

screws and threaded tabs. These electronic devices may be, for example, optical 
transceivers. 

Figure 1 shows a block diagram of an embodiment of an optical transceiver 100 
that includes a detector/source 102 and a driver 104. Optical fiber 106 provides optical 
30 data signals to or receives optical data signals from detector/source 102. When optical 
transceiver 100 functions as an optical receiver, detector/source 102 detects light received 
via optical fiber 1 06. Optical signals detected by detector/source 102 are translated into 
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electrical signals which are then transmitted electrically via electrical conductors 108 to 
driver 104. Driver 104 drives the output electrical signals through electrical conductors 
110 to, for example, another device in a telecommunications or data communications 
system. When optical transceiver 100 functions as an optical transmitter, electrical 
5 signals are provided through electrical conductors 1 1 0 to driver 104. Driver 104 drives 
source/detector 1 02 to emit corresponding optical signals which are coupled into and 
transmitted over optical fiber 106. 

In one embodiment (Figures 2A-2D), optical transceiver 100 includes a housing 
1 12 (not shown in Figure 2 A) within which detector/source 102, driver 104, (Figure 1) 

10 and other components of optical transceiver 100 may be housed. In the illustrated 
implementation, housing 1 12 uicludes a flange 114 through which pass through-holes 
1 16a and 1 16b. Housing 112 also includes recesses 11 8a and 11 8b formed, respectively, 
in sides 120a and 120b of housing 1 12 and in communication, respectively, with through- 
holes 1 16a and 1 16b. As discussed below, threaded tabs may be positioned in the 

1 5 recesses, threaded onto screws inserted through the through-holes, and used to momt . 
optical transceiver 100 to a panel. 

In this embodiment optical transceiver 100 also includes an optical fiber 
connector 122 disposed on flange 114 and an electrical connector 124 disposed on a back 
side 126 of housing 112. Optical fiber connector 122 and electrical connector 124 may 

20 be used to couple optical transceiver 100 to optical fibers and electrical conductors as 

indicated in Figure 1 . One of ordinary skill in the art will recognize that a wide variety of 
commercially available optical fiber connectors and electrical connectors may be suitable 
for use, respectively, as optical fiber connector 122 and electrical connector 124. Other 
embodiments may include more than one optical fiber connector and more than one 

25 electrical connector. 

In one implementation, housing 1 12 is formed from a material having a high heat 
conductivity, such as a metal, to aid dissipation of heat generated by optical transceiver 
100. Suitable metals for housing 112 include but are not limited to aluminum, zinc, and 
stainless steel. In other implementations, particularly those not requiring substantial heat 

3 0 dissipation, housing 1 1 2 may be formed firom a plastic. 

Although Figures 2A-2D show optical transceiver 100 including two recesses in 
housing 112, other embodiments may include more or fewer recesses. Some 
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embodiments may include no recesses. Also, although recesses 11 8a and 1 1 8b are shown 
as having particular shapes and particular locations in housing 112, other shapes and 
other locations allowing optical transceiver 100 to be mounted to a panel using threaded 
tabs may also be used. Other embodiments may also include more or fewer through- 
5 holes in flange 114. 

Optical transceiver 100 may be mounted to a panel of a chassis or other enclosure 
with the use of one or more screws and one or more threaded tabs. In some 
embodiments, for example, optical transceiver 100 includes threaded tab 128 shown in 
Figure 3 A. Tab 128 is a plate including a threaded hole 134 oriented substantially 

10 parallel to two rounded edges 130 and 132. Threaded hole 134 may pass either partially 
or entirely through tab 128. Although Figure 3 A shows threaded hole 134 off center in 
tab 128, in other embodiments threaded hole 134 may be more symmetrically placed 
(e.g., centered) in tab 128. The size and shape of tab 128 may be chosen such that tab 
128 may fit partially or entirely into one of recesses 1 18a and 1 18b (Figures 2A-2D) in 

1 5 housing 1 1 2 with threaded hole 134 substantially aligned with one of through-holes 1 16a 
and 116b. 

In one implementation, tab 128 is formed from a metal. In other implementations, 
tab 128 may be formed from a plastic. Although tab 128 is shown as having a particular 
shape, in other embodiments optical transceiver 100 includes tabs having other shapes 

20 allowing optical transceiver 100 to be mounted to a panel. Such tabs need not be plate- 
like and need not have rounded edges. For example, tabs having rod or beam shapes may 
be used. In one embodiment (Figure 3B), tab 128 has an angled surface 133. Tabs 
having "L" shapes may also be used. 

One method (method 200) by which the embodiment of optical transceiver 1 00 

25 shown in Figures 2A-2D may be mounted to a chassis panel, for example, may be 

understood with reference to the illustration in Figure 4 and to the flow chart in Figure 5. 
In step 210 of this method, tabs 128a and 128b (both similar to tab 128 of Figure 3, for 
example) are inserted, respectively^ into recesses 1 18a and 1 18b in housing 1 12. Next, in 
step 220, screws 136a and 136b are inserted, respectively, through through-holes 1 16a 

30 and 1 16b and engaged, respectively, in the threaded holes of tabs 128a and 128b. Screws 
136a and 136b are not fidly tightened at this point. Hence, friction between the threads 
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on the screws and the threads in the tabs allows the tabs to be oriented with respect to 
housing 112 by rotating the screws. 

After step 220, in step 230, screws 136a and 136b are rotated to rotate the tabs 
into their respective recesses (in Figure 4, a counterclockwise rotation) to thus allow 
5 insertion of housing 112 into opening 138 in chassis panel 140. The position of tab 128b 
at this point is indicated by its solid line representation. Next, in step 240, housing 112 is 
inserted into opening 138 until flange 114 is flush with panel 140. (Typically, opening 
138 is larger than but substantially the same shape as the body of housing 1 12, and 
smaller than flange 114.) 

10 Following step 240, in step 250 screws 136a and 136b are rotated to rotate the 

tabs 128a and 128b into positions in which they protrude from housing 1 12 (in Figure 4, a 
clockwise rotation) and are located on the opposite side of panel 140 from flange 1 14. 
This rotation of the tabs may be over a range of about 90 degrees, for example, and may 
be limited or stopped by contact between the tabs and portions of housing 112 or portions 

15 of the chassis. For example, in the illustrated embodiment the angular range over which 
tab 128b may be rotated may be limited by side walls 142b and 144b of recess 1 18b. The 
positions of tabs 128a and 128b at this point are indicated by their dashed line 
representations. In these positions, tabs 128a and 128b may be used to clamp panel 140 
between the tabs and flange 1 14. 

20 Next, in step 260, screws 136a and 136b are rotated to draw tabs 128a and 128b 

toward flange 1 14 (in Figure 4, a clockwise rotation), clamp panel 140 between the tabs 
and the flange, and thereby secure optical transceiver 100 to panel 140. Contact pressure 
between flange 1 14 and panel 140 may be set and maintained by the torque applied to 
screws 136a and 136b. 

25 Other embodiments of optical transceiver 1 00 may be mounted to a panel by 

methods similar to that of method 200. Such embodunents include those disclosed in 
U.S. Patent Application Attorney Docket No. M-1 1947 US, assigned to the assignee of 
the present invention and incorporated herein by reference in its entirety. In some 
embodiments, some of the steps of method 200 listed in Figure 5 may be skipped or 

30 modified and other steps may be added. For embodiments lacking recesses in housing 
1 12, for example, step 210 would be skipped. In such embodiments the tabs could not be 
rotated into recesses, but would still be rotated (in step 230) into position to allow 
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insertion of the housing into an opening in the panel. In some embodiments steps 250 
and 260 may be combined. In embodiments utilizing tabs such as tab 128 shown in 
Figure 3B, angled surface 133 allows the tab to supply increasing pressure to the chassis 
panel as the tab is turned. In such embodiments, for example, step 260 may be omitted. 
5 In Figure 6, another embodiment of optical transceiver 100 is shown partially 

inserted through opening 138 in front panel 140 of chassis 146, and partially mounted to a 
printed circuit board 148 installed in chassis 146. Figure 7 shows a side view of the 
optical transceiver of Figure 6 fully inserted into chassis 146 and mounted to printed 
circuit board 148. In this embodiment, optical transceiver 100 includes a notch 150 

10 formed in side 120a of housing 112. A similar notch is located on side 120b of housing 
1 12, but is not visible in Figures 6 and 7. Notch 150 is located such that it slidably 
engages an edge 152 of printed ckcuit board 148 as optical transceiver 100 is inserted 
into chassis 146. Notch 150 and edge 152 form part of a notch and rail system that help 
secure optical transceiver 100 in chassis 146. Tab 128a is shown in Figure 7 rotated into 

1 5 recess 11 8a to allow optical transceiver 1 00 to be inserted through opening 1 3 8 in panel 
140. As described above, screw 136a may be rotated to rotate tab 128a into position 
behmd panel 140 and to draw tab 128a toward flange 1 14, thereby clamping panel 140 
between flange 1 14 and tab 128a. 

In the embodiment illustrated in Figures 6 and 7, optical transceiver 100 includes 

20 a printed circuit board 1 54 (Figure 7) that protrudes from the back of housing 112. 

Printed circuit board 154 may dock in conventional card edge connector 158 (Figure 6) 
located on printed circuit board 148 to allow electrical signals to be delivered to and 
received from optical fransceiver 100 via electrically conductive traces in printed circuit 
board 148. Optical signals may be delivered to or received from optical transceiver 100 

25 via optical fibers connected to fiber optic receptacles 160a and 160b. Receptacles 160a 
and 160b may be duplex SC fiber optic receptacles, for example. 

Optical transceiver 100 shown in Figures 6 and 7 also includes a finned heat sink 
162 to aid dissipation of heat generated during operation of optical transceiver 100. Heat 
sink 162 may be formed, for example, from metals including but not limited to aluminum 

30 and zinc. Heat sink 1 62, notch 1 5 0, and protruding circuit board 1 54 shown in Figures 6 
and 7 are all optional features of optical transceiver 100, and need not be present in all 
embodiments. 
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Although the illustrated embodiments are described as optical transceivers, in 
other embodiments other types of electronic devices may be mounted to a panel using 
threaded tabs in a manner similar to that shown in the figures and described above. Such 
electronic devices may include, for example, electrical transceivers, electrical or optical 
5 connectors, connector bulkheads, and cooling devices. 

The panel mountable electronic devices disclosed herein may provide numerous 
advantages compared to conventional panel mounted devices. For example, the disclosed 
devices do not require any additional holes or openings in the panel to accommodate 
fasteners. Consequently, the disclosed devices may be mounted closer to each other than 
10 is typically the case for conventional panel mounted devices. This allows the number of 
devices mounted in a smgle chassis to be advantageously increased or the size of the 
chassis to be reduced. In one embodiment, for example, eight optical transceivers are 
mounted side by side in a chassis having only approximately 14 inches of width 
available. 

1 5 Another advantage of the disclosed devices is that they may be mounted in a 

chassis, for example, without the use of threads, clips, nuts, or other mechanisms 
incorporated into the chassis front panel or elsewhere in the chassis. This reduces the risk 
of damaging the chassis when installing or removing the devices. In addition, fabrication 
of the chassis front panel is simplified since, for example, fewer openings in the panel are 

20 required. 

While the present invention is illustrated with particular embodiments, the 
invention is intended to include all variations and modifications falling within the scope 
of the appended claims. 
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